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(54) Paper reversing apparatus for a duplex printer 



(57) An apparatus for reversing a paper sheet in a 
duplex printer for printing both sides of the sheet of pa- 
per, comprises a paper feeding guide (230) which is cou- 
pled to an inlet of a printing unit (101) and guides an 
unprinted sheet of paper toward said printing unit (1 01 ), 
a paper output guide (210) which is coupled to an outlet 
of said printing unit, and a reversing guide (220) branch- 
ing from said paper output guide (210) that allows the 



sides of the paper to be reversed and resupplies the re- 
versed paper toward the inlet of said printing unit (101). 
A guiding means (215) selectively guides the leading 
edge of the paper coming from said printing unit (101) 
to proceed toward either said paper output guide (210) 
or said reversing guide (220). A resupplying means 
(260) resupplies a paper sheet having one side printed 
from said reversing guide (220) to said paper feeding 
guide (230) for printing on the other side. 



FIG. 3a 
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Description 

[0001] The present invention relates to an apparatus 
for reversing a sheet of paper and supplying the re- 
versed paper to a printing unit to print both sides of the 5 
paper. 

[0002] In a typical duplex printer or a copying machine 
for double-sided printing, an apparatus for reversing a 
sheet of paper and supplying the reversed paper to a 
printing unit in sequence is provided in order to print an 10 
image on both sides of the supplied paper. 
[0003] As shown in Figure 1 , a conventional paper re- 
versing apparatus includes forward-directional transfer 
rollers 40 which transfer a paper supplied from a paper 
cassette 20 or a manual feed tray 30 toward an output is 
roller 60 via a printing unit 10, and reverse-directional 
transfer rollers 50 transferring the paper of the output 
roller 60 in the reverse direction, reversing the trans- 
ferred paper and again supplying the reversed paper to 
the printing unit 10. 20 
[0004] In a printing process, a sheet of paper is sup- 
plied from the paper cassette 20 or the manual feed tray 
30 and passes through the printing unit 10 printing an 
image on one side of the paper After one side of the 
paper is completely printed, the paper is caught by the 26 
output roller 60. The output roller 60 reversely rotates to 
resupply the paper having one side thereof already 
printed through the reverse-directional transfer roller 50 
to the printing unit 1 0 along a route indicated by the dot- 
ted lines in Figure 1 . At this time, the paper proceeds in 30 
the reverse direction to enter the printing unit 10 while 
the upper and lower side surfaces are reversed. As a 
result, the image can be printed on the other side of the 
paper After both sides of the paper have been com- 
pletely printed, the paper is transferred by the forward- 3S 
directional transfer roller 40 and is output by the output 
roller 60 to an output tray 70. 

[0005] However, since the paper must be transferred 
forwardly and reversely along a long route inside a print- 
er in the conventional paper reversing apparatus, the 40 
size of the printer is required to be large. 
[0006] It is an aim of at least preferred embodiments 
of the present invention to provide an apparatus for re- 
versing a sheet of paper of a printer for printing both 
sides of the paper having an improved structure in which 45 
the route for reversing the paper is shortened, thereby 
reducing the overall size of the printer 
[00071 According to one aspect of the present inven- 
tion, there is provided an apparatus for reversing a pa- 
per in a printer for printing both sides of the paper which so 
includes a paper feeding guide coupled to an inlet of a 
printing unit, for guiding an unprinted sheet of paper or 
a paper having one side printed to the printing unit, a 
paper output guide coupled to an outlet of the printing 
unit, for outputting a paper having both sides thereof ss 
printed out of a main body of the printer, a reversing 
guide branching from the paper output guide, for allow- 
ing reversing of the side of the paper having one side 




printed which is output from the printing unit and resup- 
ply ing the reversed paper toward the inlet of the printing 
unit, a means for selectively guiding the leading edge of 
the paper having one side printed through the printing 
unit to proceed toward either the paper output guide or 
the reversing guide, and a means for resupplying a pa- 
per having one side printed which is supplied from the 
reversing guide to the paper feeding guide and supply- 
ing the unprinted sheet of paper to the paper feeding 
guide. 

[0008] According to a second aspect of the present 
invention, there is provided an apparatus for reversing 
a paper sheet, said apparatus for use in a duplex printer, 
said apparatus comprising: a paper feeding guide for 
guiding a sheet of paper to be printed toward an inlet of 
a printing unit; a paper output guide for guiding a printed 
sheet of paper away from an outlet of the printing unit; 
paper reversing means for reversing the sides of a piece 
of paper printed on only a first side and resupplying said 
piece of paper toward said printing unit to be printed on 
a second side; characterised in that said paper revers- 
ing means comprises: a reversing guide branching from 
said paper output guide for allowing reversing of said 
piece of paper when printed on said first side and resup- 
plying the reversed sheet of paper toward the inlet of 
said printing unit; selective guide means for selectively 
guiding a leading edge of a printed sheet of paper either 
toward said paper output guide or said reversing guide; 
and paper resupplying means for resupplying a sheet of 
paper from said reversing guide to said paper feeding 
guide. 

[0009] It is preferable in the present invention that the 
paper resupplying means includes a shaft being rotated 
by a driving source forwardly or reversely and having a 
first gear provided at one end thereof a second gear 
coupled to one of the pickup rollers, a pair of brackets 
pivotally installed to support the pickup rollers and the 
shaft, an idle gear rotatably coupled to the bracket be- 
tween the first and second gears to transfer a rotational 
force to the first and second gears, a friction member 
fixed to the bracket and friction-coupled to the idle gear, 
and stoppers for limiting the pivotal range of the bracket, 
wherein as the first gear of the shaft rotates forwardly 
or reversely, the bracket pivots due to a f rictional force 
between the idle gear and the friction member to thereby 
be selectively aligned with the outlet of the reversing 
guide and the inlet of the paperfeeding guide, and when 
the bracket is stopped by the stopper, the idle gear ro- 
tates by the rotational force greater than the frictional 
force so that the rotational force is transferred to the sec- 
ond gear. 

[0010] Also, it is preferable in the present invention 
that the guiding means includes a pivot plate pivotally 
installed at the point where the paper output guide and 
the reversing guide branch away from each other for se- 
lectively blocking the passage of the paper output guide, 
and an actuator for pivoting the pivot plate. 
[0011] For a better understanding of the invention, 
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and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings, 
in which: 

Figure 1 is a sectional view schematically showing 
a route for a paper in a printer adopting a conven- 
tional paper reversing apparatus; 

Figure 2 is a perspective view illustrating an appa- 
ratus for reversing a sheet of a paper according to 
an embodiment of the present invention; and 

Figures 3A through 3C are views for explaining the 
operation of the paper reversing apparatus shown 
in Figure 2, in which Figure 3A shows a sheet of a 
paper being supplied to a printing unit; Figure 3B 
shows the paper having one side printed returning 
to an inlet of the printing unit by a reversing guide; 
and Figure 3C shows the paper having one side 
printed being resupplied to the printing unit. 

[0012] As shown in Figure 2, a printing unit 101 is in- 
stalled inside a main body of a printer (not shown), and 
a paper supply guide 230 and a paper output guide 210 
are installed at an inlet and an outlet of the printing unit 
101, respectively. The paper supply guide 230 guides 
the entry of paper to the printing unit 101 and the paper 
output guide 210 guides the paper having been printed 
to be output from the printer. 

[0013] Also, a reversing guide 220 for reversing the 
paper passing through the printing unit 101 and supply- 
ing the same to the inlet of the printing unit 101 is formed 
adjacent to and branching away from the entrance of 
the paper output guide 210. A means for selectively 
guiding the paper having passed through the printing 
unit 101 to proceed along the paper output guide 210 or 
the reversing guide 220 is installed at a point where the 
paper output guide 210 and the reversing guide 220 
branch away from each other. 

[0014] The guiding means comprises a pivot plate 
215 which is pivotal ly installed at the branching point of 
the paper output guide 210 and the reversing guide 220 
and selectively guides the leading edge of the paper 
having passed through the printing unit 101 to proceed 
toward either the paper output guide 21 0 or the revers- 
ing guide 220, and an actuator for actuating the pivot 
plate 215 such as a solenoid 215a. 
[001 S] The preferred paper reversing apparatus com- 
prises a paper resupplying means for supplying a paper 
sheet from the paper cassette 20 or the manual feed 
tray 30 (see Figure 1 ) to the paper supply guide 230 and 
resupplying the paper supplied through' the reversing 
guide 220 to the paper supply guide 230. 
[0016] The paper resupplying means comprises a 
pair of pickup rollers 260 which are installed at an inlet 
of the printing unit 101 and supply the paper to the paper 
supply guide 230. The pickup rollers 260 are rotated by 



being driven by a motor 242 in a forward or the reverse 
direction. That is, the motor 242 is coupled with a shaft 
240 having a first gear 241 formed at one end thereof. 
A second gear 261 is provided at one end of the shaft 
5 of one of the pickup rollers 260. Thus, the rotational 
force of the motor 242 is transferred to the pickup rollers 

260 via the first gear 241 , an idle gear 250 and the sec- 
ond gear 261 . The shaft 240 and the pickup rollers 260 
are rotatably supported by a pair of brackets 270. 
[0017] The idle gear 250 transfers the rotational force 
of the first gear 241 to the second gear 261 and rotates 
in contact with a friction member 253 which is coupled 
to one side of the bracket 270. The idle gear 250 is 
pressed against the friction member 253 by a spring 
252. The frictional contact between the idle gear 250 
and the friction member 253 is intended to selectively 
pivot the paper resupplying means toward either the re- 
versing guide 220 or the paper output guide 230, as will 
be described later. Reference numeral 110 denotes a 
partition wall inside the printer main body; reference nu- 
merals 1 1 1 and 1 1 2 respectively denote first and second 
stoppers to limit the pivotal range of the bracket 270 
such that the pickup rollers 260 can be aligned with the 
paper supply guide 230 or the reversing guide 220; and 
reference numeral 221 denotes a sensor for detecting 
whether paper is being passed through or not. 
[0018] The operation of the paper reversing appara- 
tus having the above structure will now be described. 
[0019] When a sheet of a paper to be printed is sup- 
plied, as shown in Figure 3A, the shaft 240 is rotated by " 
the motor 242 (see Figure 2) counterclockwise. Accord- 
ingly, the idle gear 250 interlocked with the first gear 241 
receives a rotational force. Here, since the idle gear 250 
contacts the friction member 253, the idle gear 250 does 
not rotate on its axis but revolve counterclockwise 
around the first gear 241 along the outer circumference 
of the first gear 241. Accordingly, the bracket 270 itself 
rotates around the shaft 240 as indicated by arrow "A". 
The brackets 270 further rotate until stopped by the first 
stopper 111 (see Figure 2). 

[0020] When the brackets 270 are stopped by the first 
stopper 111 , the pickup rollers 260 are aligned with the 
paper supply guide 230 so that a sheet of paper (not 
shown) can be supplied to the paper supply guide 230. 
Concurrently, the idle gear 250 begins to rotate by re- 
ceiving a rotational force from the first gear 241 which 
is greater than the frictional force between the idle gear 
250 and the friction member 253. Thus, the rotational 
force of the first gear 241 is transferred to the pickup 
rollers 260 via the idle gear 250 and the second gear 

261 so that the pickup rollers 260 rotate. Therefore, the 
paper supplied from the paper cassette 20 or the manual 
feed tray 30 (see Figure 1) passes between the pickup 
rollers 260 and through the paper supply guide 230, and 
an image is printed on one side of the paper by the print- " 
ing unit 101 . 

[0021] Here, the pivot plate 215 blocks the paper out- 
put guide 210 by being driven by the solenoid 215a as 
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shown in Figure 3A. Accordingly, the paper having one 
side printed in the printing unit 101 is guided toward the 
reversing guide 220 by the pivot plate 215 in a path as 
indicated by the dotted arrow in Figure 3A. 
[0022] When the tailing end of the paper completely 5 
passes through the pickup rollers 260, the shaft 260 is 
rotated in the reverse direction, i.e., clockwise, as shown 
in Figure 3B. Accordingly, the rotational force is trans- 
ferred to the idle gear 250 interlocked with the first gear 
241. At this time, the idle gear 250 does not rotate on 10 
its axis but revolves clockwise around the first gear 241 
along the outer circumference of the first gear 241 due 
to the friction between the idle gear 250 and the friction 
member 253. Thus, the brackets 270 rotate around the 
shaft 240 as indicated by an arrow "B" until stopped by is 
the second stopper 112 (see Figure 2). 
[0023] When the brackets 270 stop by contacting the 
second stopper 1 1 2, the pickup roller 260 is aligned with 
the reversing guide 220 so that the pickup roller 260 can 
be supplied with the paper from the reversing guide 220. 20 
Concurrently, the idle gear 250 begins to rotate by re- 
ceiving a rotational force from the first gear 241 which 
is greater than the frictional force between the idle gear 
250 and the f riccion member 253. Thus, the rotational 
force of the first gear 241 is transferred to the pickup 2S 
rollers 260 via the idle gear 250 and the second gear 
261 so that the pickup rollers 260 rotate. As the pickup 
rollers 260 rotate, the paper having been passed 
through the reversing guide 220 passes between the 
pickup rollers 250 as indicated by dotted arrow shown 30 
in Figure 3B. Here, the sheet of paper is reversed as it 
passing through the reversing guide 220. For instance, 
the position of the rear surface of the paper which is 
printed in the printing unit 1 01 is changed to be the front 
surface of the paper after passing through the reversing 35 
guide 220. 

[0024] The paper output from the reversing guide 220 
is detected by the sensor 221 installed at an outlet of 
the reversing guide 220. Alternatively, the output of the 
paper can be recognized by counting the number of ro- 40 
tations of a motor (not shown) which drives the printing 
unit 101. 

[0025] Then, when the paper is detected by the sen- 
sor 221 to be completely output, the shaft 240 is rotated 
counterclockwise as shown in Figure 3C. As previously 45 
described, the brackets 270 pivot in a direction indicated 
by the arrow M A n so that the pickup rollers 260 and the 
paper feeding guide 230 are aligned with each other. 
The pickup rollers 260 resupply the paper to the paper 
feeding guide 230. Thus, the paper having the positions so 
of the front and rear sides being changed is supplied to 
the printing unit 101, thereby enabling printing on the 
other side of the paper. 

[0026] Here, the pivot plate 215 opens the passage 
of the paper output guide 210 by being rotated by a driv- ss 
ing force of the solenoid 215a. Then, the paper whose ■ 
both sides are completely printed in the printing unit 1 01 
is output from the printer main body through the paper 



output guide 210. 

[0027] Therefore, the apparatus reverses the sides of 
a paper sheet by switching the rotational direction of the 
pickup rollers 260 between the forward and reverse di- 
rections thereby pivotally moving the pickup rollers 260 
to be selectively aligned with either the paper output 
guide 220 or the paper feeding guide 230, and the paper 
passed through the printing unit 101 can be resupplied 
in a reversed state. 

[0028] As described above, the route for reversing the 
sides of the paper in the printer can be shortened so that 
the overall size of the printer can be reduced. 
[0029] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0030] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0031] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0032] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extends to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1. An apparatus for reversing a paper sheet, said ap- 
paratus for use in a printer for printing both sides of 
the paper, said apparatus comprising: 

a paper feeding guide (230) coupled to an inlet 
of a printing unit, said paper feeding guide (230) 
for guiding an unprinted sheet of paper or a pa- 
per sheet having one side printed to said print- 
ing unit; 

a paper output guide (210) coupled to an outlet 
of said printing unit, foroutputting a paper sheet 
having both sides thereof printed out of a main 
body of a printer; 

a reversing guide (220) branching from said pa- 
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per output guide (210), for allowing reversing 
of the side of the paper sheet having one side 
printed which is output from said printing unit 
and resupplying the reversed paper toward the 
inlet of said printing unit; 



per feeding guide (230) by selectively rotating in a 
forward or reverse direction. 

4. The apparatus as claimed in claim 3, wherein said 
paper resupplying means (270) comprises: 



a means (215) for selectively guiding the lead- 
ing edge of the paper having one side printed 
through said printing unit to proceed toward ei- 
ther said paper output guide (210) or said re- to 
versing guide (220); and 

a means (270) for resupplying a paper having 
one side printed which is supplied from said re- 
versing guide to said paper feeding guide and 15 
supplying the unprinted sheet of paper to said 
paper feeding guide. 

2. An apparatus for reversing a paper sheet, said ap- 
paratus for use in a duplex printer, said apparatus 20 
comprising: 

a paper feeding guide (230) for guiding a sheet 
of paper to be printed toward an inlet of a print- 
ing unit; 25 



a shaft (240) for rotation by a driving source for- 
wardly or reversely and having a first gear (241 ) 
provided at one end thereof; 

a second gear (261 ) coupled to one of said pick- 
up rollers (260); 

a pair of brackets (270) pivotally installed to 
support said pickup rollers (260) and said shaft 
(240); 

an idle gear (250) rotatably coupled to said 
bracket between said first and second gears to 
transfer a rotational force between said first and 
second gears; 

a friction member (253) fixed to one of said 
brackets (270) and friction-coupled to said idle 
gear (250); and 



a paper output guide (210) for guiding a printed 
sheet of paper away from an outlet of the print- 
ing unit; 

30 

paper reversing means for reversing the sides 
of a piece of paper printed on only a first side 
and resupplying said piece of paper toward said 
printing unit to be printed on a second side; 

35 

characterised in that said paper reversing 
means comprises: 

a reversing guide (220) branching from said pa- 
per output guide for allowing reversing of said 40 
piece of paper when printed on said first side 
and resupplying the reversed sheet of paper to- 
ward the inlet of said printing unit; 



stoppers (1 1 1 , 1 1 2) for limiting the pivotal range 
of said brackets (270) , wherein as said first gear 
(241 ) of said shaft (240) rotates forwardly or re- 
versely, said brackets (270) pivot' due to a fric- 
tional force between said idle gear (250) and 
sard friction member (253) to thereby be selec- 
tively aligned with the outlet of said reversing 
guide (220) or the inlet of said paper feeding 
guide (230), and when said brackets are 
stopped by one of said stoppers, said idle gear 
(250) rotates by a rotational force greater than 
the frictional force so that the rotational force is 
transferred to said second gear (261 ). 

5. The apparatus as claimed in any preceding claim, 
wherein said selective guide means (215) compris- 
es: 



selective guide means (215) for selectively 45 
guiding a leading edge of a printed sheet of pa- 
per either toward said paper output guide or 
said reversing guide; and paper resupplying 
means for resupplying a sheet paper from said 
reversing guide to said paper feeding guide. so 

3. The apparatus as claimed in claim 1 or 2, wherein 
said paper resupplying means (270) comprises a 
pair of pickup rollers (260) being pivotable to be se- 
lectively aligned with either an outlet of said revere- ss 
ing guide (220) or an inlet of said paper feeding 
guide (230), for supplying an unprinted paper sheet 
or a paper sheet having one side printed to said pa- 



a pivot plate (215) pivotally installed at the point 
where said paper output guide and said revers- 
ing guide branch away from each other for se- 
lectively blocking the passage of said paper 
output guide; and 

an actuator (21 5a) for pivoting said pivot plate. 

6. The apparatus as claimed in any preceding claim, 
wherein a sensor (221) for detecting whether the 
paper being output is further provided at the outlet 
of said reversing guide (220). 

7. A printer comprising a paper reversing apparatus 
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as claimed in any preceding claim. 
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FIG. 3b 
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